Towards conformal light delivery using tailored cylindrical diffusers: attainable light dose distributions.
Interstitial light delivery for therapeutic applications requires the use of fibre-based light diffusers. Such diffusers are presently manufactured to emit with a flat longitudinal power profile. Recently, diffusers with tailored longitudinal emission profiles have become available opening an avenue to improve conformal light delivery. This paper explores the ability of tailored diffusers to improve light dose confinement to the target volume. A formalism to calculate the light dose from an arbitrary source distribution is presented based on the convolution with an appropriate point source function. By choosing a source distribution corresponding to a cylindrical diffuser emitting with a sinusoidal profile, the set of attainable light dose distributions is characterized via a relationship between the diffuser's spatial frequency, the radial distance and the amplitude of the isodose contour.